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Case Report
Unclassified Mucinous Renal Cell Carcinoma: A Rare 
Histopathological Entity
Omer A. Raheem, Elana Godebu, Seth A. Cohen, Ahmed Shabaik1, J. Kellogg Parsons
Departments of Urology and 1Pathology, University of California, San Diego Medical Center, San Diego, California, USA
Renal cell carcinoma (RCC) with mucin production is extremely rare. We present the 
case of a previously healthy 76-year-old woman who underwent a robotic-assisted lapa-
roscopic right nephrectomy for a 5-cm heterogeneously enhancing right renal mass. 
Pathology revealed mucin-producing epithelial RCC. We discuss the presentation and 
pathological features of this case and comment on its definitive treatment.
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FIG. 1. Transverse section of a computed tomography urogram 
showing a heterogeneous parenchymal right exophytic renal 
mass suspicious of renal cell carcinoma.
INTRODUCTION
Renal cell carcinoma (RCC) with extensive mucin pro-
duction is extremely rare, with only one similar case re-
cently reported by Val-Bernal et al. [1] as mucin-secreting 
clear cell RCC. A possible second case was reported in 1988 
by Grignon et al. [2]. Renal epithelial tumors with mucin 
production other than mucinous tubular spindle cell carci-
noma and collecting duct carcinoma with mucin production 
have been placed under the category of unclassified RCC 
in the latest 2004 World Health Organization (WHO) clas-
sification of tumors [3]. Unclassified RCCs as a group ac-
count for 0.7% to 5.7% of all RCCs [4-7]. Unclassified RCC 
as a group is reportedly associated with unfavorable histo-
logical features and aggressive behavior [8,9]. 
CASE REPORT
A 76-year-old woman with no prior significant medical or 
surgical problems was referred to the University of California 
San Diego Medical Center for evaluation of a 5-cm right sol-
id renal mass diagnosed on computed tomography uro-
gram (CTU) in the evaluation of new-onset gross painless 
hematuria. She denied any history of tobacco smoking or 
illicit drug misuse. The results of a clinical examination 
were unremarkable for any abdominal or flank masses, or-
ganomegaly, or lymphadenopathy. Hematological and bio-
chemical laboratory values were within the normal range 
(blood urea nitrogen, 8 mg/dL; serum creatinine, 0.73 
mg/dL; and glomerular filtration rate, ＞60).
Preoperative CTU demonstrated a heterogeneous pa-
renchymal right renal mass suspicious for RCC, along with 
right ureteral and renal pelvis filling defects (Fig. 1). Rigid 
urethrocystoscopy and a right retrograde pyelogram were 
performed and did not demonstrate any mucosal lesions or 
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FIG. 2. The tumor displayed variable architectural patterns 
including areas of compact alveoli of clear cells consistent with 
clear cell carcinoma (×20). 
FIG. 3. Glandular lumens contained blue mucin that was 
positive on mucicarmine stain (×20).
FIG. 4. Glandular lumens contained blue mucin that was 
positive on periodic acid-Schiff diastase stain (×20).
any filling defects in the bladder, ureter, or renal pelvis. 
Cytology of urine obtained during cystoscopy revealed epi-
thelial cell clusters with atypia without overt features of 
malignancy. Some reactive urothelial cells were noted in 
the background. Further imaging showed no evidence of 
abdominal or retroperitoneal lymphadenopathy, organo-
megaly, or distant metastasis. 
Given the clinical presentation and imaging findings, ro-
botic-assisted laparoscopic right nephrectomy was offered. 
The risks, benefits, and potential complications were dis-
cussed thoroughly with the patient. Subsequently, ro-
botic-assisted laparoscopic right nephrectomy was suc-
cessfully performed with no complications. The patient had 
an uncomplicated postoperative recovery course. However, 
on postoperative day 4, she developed a low-grade fever and 
productive cough consistent with an upper respiratory 
tract infection (URTI) secondary to testing influenza A 
positive. This URTI completely resolved with an oral course 
of azithromycin. The patient was discharged home on post-
operative day 6 in a comfortable and stable condition. 
Pathologically, the right kidney specimen showed un-
classified RCC with extensive extracellular but intra-
luminal mucin production with a maximum diameter of 5 
cm and with renal sinus fat involvement consistent with 
pT3a with negative margins of resection. Grossly, the right 
kidney measured 12.5 cm×10 cm×5.5 cm and contained an 
upper pole solid mass that when bisected had a firm whitish 
yellow and glistening cut surface. The mass had ill-defined 
borders and was present in the superior pole and en-
croached upon the mid aspect of the kidney. The mass 
measured 5 cmx4.2 cmx4 cm. It involved mainly the cortex 
of the kidney and appeared to extend to the superior calices, 
the medullary pyramids, and the renal sinus fat. The renal 
pelvis appeared gray-white, glistening, and uninvolved by 
the tumor. One of the main branches of the main renal vein 
appeared to contain tumor; however, the renal vein margin 
was grossly clear of tumor. A smooth-lined unilocular cyst 
measuring 4 cmx3.5 cmx3.5 cm was found in the inferior 
to mid aspects of the kidney, which abutted the lateral as-
pect of the renal capsule and the perinephric adipose tissue. 
The cyst contained clear serous fluid and the lining was 
smooth without papillary excrescences. The wall thickness 
measured up to 0.1 cm. The remaining uninvolved paren-
chyma appeared tan-brown and smooth with a distinct cor-
ticomedullary junction, and the inferior calices appeared 
gray-white and glistening.
Histologically, the tumor displayed variable architec-
tural patterns including areas of compact alveoli of clear 
cells consistent with clear cell carcinoma (Fig. 2). However, 
islands of cribriform sheets of clear cells with glandular lu-
mens predominated. Many of the gland lumens contained 
blue mucin that was positive on mucicarmine and periodic 
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acid-Schiff diastase stains (Figs. 3, 4). Other areas con-
sisted of small clusters and acini of clear cells embedded 
in fibrous stroma. Additional microcystic areas lined by a 
single layer of cuboidal clear cells were noted. 
After 12 months of clinic follow-up, the patient remained 
clinically well and her abdominal wounds were well healed. 
Her renal function was preserved as indicated by blood 
urea nitrogen of 10 mg/dL and serum creatinine of 0.84 
mg/dL. Follow-up computed tomography of the thorax, ab-
domen, and pelvis did not reveal any evidence of disease 
recurrence.
DISCUSSION
According to the 2004 WHO classification of urological tu-
mors, there are four main types of RCC: clear-cell, papil-
lary, chromophobe, and collecting duct carcinoma [3]. 
However, subtypes of RCC that do not fall into any of the 
common RCC types are lumped under the category of un-
classified RCC [3]. By consensus, the histopathological fea-
tures that might prompt assignment of an RCC to the un-
classified subtype are as follows: (1) composites of recog-
nized subtypes, (2) mucin production, (3) rare mixture of 
epithelial and stromal elements, (4) pure sarcomatoid mor-
phology without recognizable epithelial elements, and (5) 
unrecognizable cell types [3]. 
Unclassified RCCs are a rare and variable type of RCC. 
These tumors usually account for 0.7% to 5.7% of all RCCs 
in large contemporary studies [4-7]. Generally, un-
classified RCC tends to be heterogeneous and most often 
high grade with unfavorable histological features and ag-
gressive behavior [8,9]. In a recent multi-institutional 
study by Lopez-Beltran et al. [4], unclassified RCC with a 
mucous component making up 5% to 20% of the tumor con-
stituted approximately 7% of the total cohort of patients 
(4/56 cases). None of the four cases was predominantly 
mucinous. In Lopez-Beltran’s study, the mean age at diag-
nosis was 63 years (range, 29–91 years). Unclassified RCC 
was found incidentally during evaluation for unrelated 
conditions in 39% of the cases. Most patients (75%) had un-
dergone non–nephron-sparing surgery. All cases were uni-
lateral at diagnosis but only one patient had multifocal 
tumors. On follow-up, the median overall survival of 56 pa-
tients was 29 months (range, 2–179 months). Tumor coagu-
lative necrosis was present in 18 cases (32%) and micro-
vascular invasion was seen in 18% of cases. Adding to the 
above conclusions, Lopez-Beltran’s study highlights that 
unclassified RCC represents a heterogeneous group of tu-
mors for which prognosis seems to be related to histological 
features known to the more common forms of RCC [4].
In this case report, the patient underwent an un-
complicated robotic-assisted laparoscopic right neph-
rectomy and had good functional and oncological outcomes. 
The patient was cancer-free at the 1-year follow-up. 
Pathological specimens revealed RCC with extensive ex-
tracellular mucin production (pT3a) with focal areas of 
clear cell carcinoma morphology. Immunohistochemical 
staining demonstrated the focal presence of smooth muscle 
fibers within the stroma of the tumor as well as a rich vas-
cular network surrounding the tumor cell nests, but these 
were not extensive enough to suggest that the tumor was 
a mixed epithelial–stromal tumor. In Lopez-Beltran’s 
study, none of the 56 unclassified RCC cases was catego-
rized as a mixture of epithelial and stromal elements [4]. 
Two studies have previously demonstrated that un-
classified RCC is associated with distinct and highly ag-
gressive biological behavior and poor clinical outcome [8,9]. 
Likewise, Crispen et al. [8] studied 38 unclassified RCCs 
and concluded that although unclassified RCC is more like-
ly to present with advanced clinicopathological features 
compared with clear cell RCC, there were no significant dif-
ferences in overall or cancer-specific survival between the 
unclassified RCC and clear-cell RCC groups. 
In conclusion, this case report illustrates a rare subtype 
of mucinous RCC, which as of today is best kept in the group 
of unclassified RCCs. The patient was managed in the usu-
al fashion for treating RCC with similar functional and on-
cological outcomes. However, the histopathological find-
ings of unclassified RCC can represent a pathological di-
lemma, particularly to pathologists. Hence, extra care 
should be practiced by both treating urologists and pathol-
ogists when they encounter this challenging subtype of un-
classified RCC.
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